Objectives A systematic review was conducted to (1) investigate couple functioning after a pediatric cancer diagnosis and (2) examine theoretical and methodological tendencies and issues in this literature.
chronic illnesses, pediatric cancer impacts not only the diagnosed child 2 but also all family members. 3, 4 Family members and the family system as a whole need to adapt to the unpredictable and uncontrollable course of cancer and its treatment. 5 Research has been accumulating focused upon individual adaptation of patients, 6 parents, 7, 8 and siblings. 3, 9 There have also been recent efforts at summarizing the literature on the adaptation of the family system as a whole after pediatric cancer diagnosis, 10 providing evidence that most families return to, sustain, or achieve adaptive levels of family functioning after this challenge. However, research into the adaptation of family subsystems is less common. Subsystems within the family are relational units marked by invisible interpersonal boundaries based upon specific characteristics (eg, age or generation)
or function. Subsystems within the family often have different relationship rules and patterns of interaction. 11 For example, children within the family form 1 subsystem and parents form a subsystem in their role of providing and caring for the children within the family, whereas the adult couple form yet another subsystem. In particular, little is known about how the couple subsystem-more specifically the intimate relationship of the diagnosed child's parents-is affected by pediatric cancer. This apparent gap in the research literature is somewhat surprising given that 3 related but distinct areas within the family psychology literature (ie, social ecology, stress and coping, and intimate relationship science) point toward the likelihood that the couple subsystem will be impacted by childhood cancer. First, the Social Ecology Model 12 postulates that an individual is embedded in a broad social context and that a stressor (like pediatric cancer) will influence the development and adaptation of the individual (ie, the child with cancer) as well as the context in which this individual lives and the subsystems with which she/he interacts, including the couple subsystem. Second, family stress and coping models (eg, Double ABCX model 13 and Family Adjustment and Adaptation Response model 14 ) specify pathways through which external stressors impact family systems and their subsystems, including the couple subsystem. 15 Third, most theories on how intimate relationships succeed or fail focus upon the powerful role that circumstances outside the relationship can play in shaping experiences within the relationship. 15 Taken together, within the broader family psychology literature, the relationship between married or cohabiting partners has become one of the most frequently studied and measured components of the family system 16 and has been considered to be the actual core element of the family system. 17 Engagement in a wide range of coping and coping assistance strategies is reported by parents of a child with cancer. 18 Consequently, it is plausible to assume that the stressors accompanying pediatric cancer and its treatment require both material and emotional resources (eg, time and emotional availability) from the child's parents, which then cannot be invested in the maintenance of their intimate relationship.
Moreover, the stressors may also give rise to conflict within the couple. Across research studies, findings reveal both reduced and enhanced levels of relationship quality after pediatric cancer. 19 However, to date, no attempts have been made to provide a systematic and critical integration of the available evidence. As such, a systematic review addressing the couple subsystem in the context of pediatric oncology would add substantial value to our understanding of how couples adapt to pediatric cancer diagnosis. The primary aim of this review was to investigate the impact of a pediatric cancer diagnosis on couple functioning. A secondary aim was to examine theoretical and methodological patterns and issues in the literature and to formulate recommendations for future research and clinical practice.
| METHOD
The current review is the third in a series of systematic reviews summarizing qualitative and quantitative evidence of family and couple functioning after a pediatric cancer diagnosis. 20, 21 While the previously published reviews focused on family-related and individual child functioning in the context of pediatric cancer, the focus of the current review is on relationship functioning within the couple subsystem. All reviews followed a strict scientific method, as tially relevant papers were identified. The same 3-step screening process was followed for this updated search: 68 were retained on the basis of their title (87% agreement between the first and second author); 17 were retained on the basis of their abstract (75% agreement between the first and second author); and 1 was retained after full-text screening. In sum, the current review is based on a final set of 32 articles (see Figure 1 ).
| Data extraction
The main purpose of this systematic review was to provide a narrative synthesis of the current state of knowledge on couple functioning after childhood cancer diagnosis. This was done by adopting a textual approach with evaluation of the scientific merit of the available evidence. A data abstraction sheet was developed to ensure systematic and standardized data extraction (available upon request). The data abstraction sheet identified the following study aspects: (1) study characteristics such as year of publication, journal, and database; (2) which, if any, theoretical framework was used; (3) methodological and statistical aspects, such as design (eg, cross-sectional versus longitudinal), sample size, unit of measurement, and assessment of interdependence (ie, appropriately accounting for the interdependence of partner reports within couples); and (4) a summary of the general findings.
The first author conducted the data extraction for all the included articles. To ensure accuracy, the second author conducted data extraction for 25% of the articles (ie, full-text screening; 87% agreement).
A meta-analysis of the gathered data was deemed inappropriate as we preferred to include qualitative findings to ensure a comprehensive review. Furthermore, with regard to the quantitative studies, either too few studies were identified assessing a particular construct to warrant a meta-analysis (ie, less than 2 studies identified for the same construct) or too much heterogeneity was observed in sample characteristics and outcomes.
In addition, each included study was rated by the second author with respect to its scientific merit using the criteria published by
Alderfer and colleagues. 3 Quantitative studies were evaluated for explicit scientific purpose, appropriateness of design and analysis, measurement reliability, statistical power and approach, internal and external validity, appropriate discussion, and knowledge contribution.
Qualitative studies were evaluated for explicit scientific purpose, appropriateness of design and analysis, grounding results in examples, integration of results into a framework, specification of author's perspective, accurate and understandable topic coverage, application of credibility checks, and appropriateness and description of sample. 2 | RESULTS
| Part 1: characteristics of reviewed studies
The methods and findings of the 32 reviewed studies are summarized in Table S1 . About half of the reviewed studies were quantitative (n = 17, 53%). Thirteen studies (41%) used qualitative methods; 2 used mixed-method designs (6%). About two-thirds of the studies were cross-sectional (n = 21), and the rest were longitudinal (n = 11). Sample 
| Emotional closeness
Emotional closeness refers to the feeling of positive connectedness between partners, varying from acquaintanceship to complete absorption of self and other into oneness. 24 This dimension was investigated in 5 qualitative studies, 1 quantitative study, and 1 mixed-method study.
Across 4 qualitative studies, all including samples of families both on and off treatment, participants often indicated that couple connectedness was strengthened by the illness. [25] [26] [27] [28] In 2 studies involving ontreatment families, however, a range of responses was revealed. One of these studies reported that 60% of the participants (n = 23) indicated an increase in couple connectedness since diagnosis, 34%
(n = 13) reported no change, and 5% (n = 2) reported a decrease in connectedness. 29 In the second study, 45% of the participants (n = 32)
reported an increase, 17% (n = 12) reported no change, and 38%
(n = 27) reported a decrease in emotional closeness. 29 Variability in the experience of closeness has been proposed to reflect baseline differences across families 29 or differences in the illness and treatment challenges faced by couples. 27 The 1 quantitative study of couple's closeness indicated that female partners reported a significant increase in emotional closeness with their partners from diagnosis to 1 year postdiagnosis. 30 In summary, most studies provided evidence for increased emotional closeness within the couple after diagnosis of pediatric cancer.
However, this pattern clearly does not characterize all couples. More research into which couples draw closer and which do not is needed.
Closeness before diagnosis and disease/treatment characteristics might play an important role.
| Marital conflict
Marital conflict refers to overt opposition or disagreement between partners that is identified as a source of difficulty in the relationship. 31 This dimension was addressed in 5 qualitative studies and 3 quantitative studies.
Across the qualitative studies, subsets of participants reported increased conflict during treatment, 29, 32 after treatment, 19, 33 and across the illness trajectory. 28 However, an increase in conflict frequency was not reported by all couples in these studies: some reported no changes, whereas others indicated having fewer arguments, as they channeled all their energy into caring for the sick child and had no time to argue. 32 In included quantitative work, 1 study compared the yearly divorce rate of families with pediatric cancer with the rate in the general population and found no significant differences. 34 The second quantitative study indicated that only 8% of female participants (n = 2) and 5% of male participants (n = 1) experienced regular difficulties with their partner within 3 months after diagnosis. Nine months later, 21% of the female participants (n = 4) and 7% of the male participants (n = 1) reported regular difficulties, a nonsignificant difference across time. 35 In the third quantitative study, some couples reported an improvement in conflict resolution skills after their child's cancer diagnosis.
36
In summary, reports of conflict were found in samples consisting of both on-and off-treatment families. However, the question of whether this frequency of conflict transcends the frequency of conflict inherent to all couples remains. Sample characteristics (eg, diagnosis, age of child, and country of origin) and aspects of study design (eg, measure and sample size) did not seem to be associated with findings regarding conflict.
| Marital support
Marital support refers to assistance, encouragement, and caring provided by one partner and received or perceived by the other. 37 This dimension was addressed in 9 qualitative studies, 2 quantitative studies, and 1 mixed-method study.
Across the included qualitative studies, the partner was described as a highly important source of support 25, 27, 29, 32, 33, 36, 38, 39 and sometimes even the most relied upon source of support, 40 both during and after treatment. Participants turned to their partners for all kinds of support, including emotional (eg, listening to each other) and practical (eg, maintaining the home) support. 29, 36 However, within these same studies, some individual participants reported that their partners were so impacted by the diagnosis or so focused on the ill child that they could not provide adequate partner support. 29, 32, 36, 39 For example, in 1 study, 14% of the participants (n = 9) described their partner as not at all supportive during treatment. 38 The first included quantitative study investigating partner support indicated that the spouse was one of the most frequently used sources of support and the most helpful source of support. 41 The second study indicated that perceived partner support was consistent across time from diagnosis until 1 year postdiagnosis (ie, at diagnosis and 6 and 12 mo later 42 ). These results are consistent with the qualitative studies.
In summary, across qualitative and quantitative studies, most partners reported that their partner's support was important, was available to them, and helped them cope with the cancer experience. However, not every partner was equally able to provide such support, sometimes resulting in unmet support needs.
| Communication
Communication is the interchange of thoughts, feelings, experiences, and information within the couple. 43 This 
| Sexual intimacy
Sexual intimacy involves physical closeness between partners. 46 This dimension was investigated in 3 qualitative studies and 1 quantitative study.
All 3 qualitative studies indicated that the pediatric cancer diagnosis had a negative impact on the sexual relationship of the participants. 19, 27, 47 More specifically, participants indicated that intimacy had "gone out the window," 27, 47 as there was no privacy or time to spend together because of the constant attention and care needed by their child. 47 Of note, 1 study found that worry-not lack of love -was the reason that couples reported being too drained for sex during their child's illness trajectory. 19 The 1 included quantitative study revealed that in nearly half of the couples both partners reported a deterioration in their sexual relationship. In this same study, only 1 couple reported improvements. 34 In summary, across qualitative and quantitative studies, couples reported that the cancer diagnosis negatively affected their level of physical intimacy and sexuality. The magnitude of this effect and full understanding of the underlying reasons, however, remain elusive.
| Marital satisfaction
Marital satisfaction refers to partners' global sentiment or happiness with their relationship. 48 This dimension was investigated in 6 quantitative studies and 1 mixed-method study.
Across studies, a decrease in marital satisfaction was reported during the first year after diagnosis by both male 49 and female partners, 44,49 with the highest level of dissatisfaction during the first 2 months after diagnosis 50 and significantly higher levels of satisfaction after treatment completion (ie, 2 y after diagnosis 51 ). When compared with that of population-based control groups, no significant differences were found during 35, 44 or after treatment. 44, 49 At diagnosis, levels of marital satisfaction were lower than those of welladjusted couples in the general population, but higher than couples referred for couples therapy. 52 At 1 year postdiagnosis, marital satisfaction was also higher for those couples with a child with cancer compared with couples referred for therapy. 49 Surprisingly, parents of children who had relapsed reported levels of marital satisfaction similar to those of parents of newly diagnosed children, 50 as well as those of parents of children who had survived.
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Some inconsistencies emerged across studies when examining gender differences in marital satisfaction. Two studies, both involving a mix of on-and off-treatment families, found no differences between male and female participants regarding their reported level of marital satisfaction. 44, 49 One study 50 conducted in Taiwan found that female partners were more dissatisfied than were male partners.
A third study 53 from the United States conducted repeated-measures analyses separately for males and females, then compared results, and found that male partners were more dissatisfied than were female partners.
In summary, a U-shaped curve for marital satisfaction emerged over time, with a decrease in marital satisfaction in the first year after diagnosis and a gradual increase across later stages of the illness trajectory. In addition, participants reported levels of marital satisfaction that were comparable with those of population-based control groups, lower than those of well-adjusted couples, and higher than those of samples with recognized marital problems. Gender differences in marital satisfaction remained unclear, although culture may play a role.
| General marital adjustment
General marital adjustment refers to a broad scope of outcomes, including a consideration of marital processes and marital outcomes. and marital difficulties (25% of participants [n = 24]) emerge, among those reporting difficulties, 46% (n = 11) remained married, 33%
(n = 8) reported divorce as a direct result of the child's illness, and 21%
(n = 5) reported divorced due to problems prior to the illness. The last qualitative studies addressed similarities in perception between male and female partners and found that 79% of spouses (n = 23) agreed regarding the impact of cancer on the quality of their marital relationship. 29 The quantitative studies indicated that only a minority of couples reported that pediatric cancer diagnosis had a major negative impact on their marital adjustment and hardly ever resulted in divorce. 55 In 1 study, 72% of the participants (n = 46) reported that the marital relationship presented no problem during treatment, and only 5% (n = 2) indicated marital adjustment to be a major concern. 38 Similar reports of marital distress were observed across gender with 25% of female partners (n = 17) and 28% of male partners (n = 19) reporting clinically elevated levels of marital distress during the first weeks after diagnosis. 56 Twenty months later, these numbers were 19% (n = 8) and 24% (n = 10), 57 respectively. However, inconsistencies emerged regarding differences in reports of marital quality as a function of gender. While Barbarin and colleagues, 38 Cornman, 58 and Lavee 59 did not find any differences between male and female partners' reports of (changes in) marital quality, Lavee and Mey-Dan 34 found that men tended to perceive more positive changes than their female partners.
Inconsistencies also emerged regarding changes over time in marital quality. While 1 study reported an absence of significant change across time, 57 others reported either a curvilinear change (ie, a deterioration during the first year followed by improvements across years 2 and 3 postdiagnosis 34 ) or both positive or negative change across the illness trajectory. 59 When marital adjustment during cancer treatment was compared with population-based norms or control groups, parents of children with cancer were found to be similar to parents of healthy children, 60 but less well adjusted than the norms of married American couples. 55, 58 Parents of children with cancer, however, have been consistently found to be better adjusted than divorced couples 58 or couples experiencing marital problems. 55 In summary, research indicates that childhood cancer has the potential to negatively affect marital adjustment; however, for most couples, their marital adjustment, even in this time of stress, is within normal limits and similar to that of controls. More research is needed to unravel the reasons for and impact of different reports across gender and time.
| Part 3: evaluation of reviewed studies
On average, the scientific merit of the included studies was good (M = 2.31, range = 1.67-2.78) with 5 studies scoring below 2.0 on a 3-point scale. 3 The most common weaknesses across studies were related to power (eg, small sample size), failure to integrate the findings within a theoretical framework, internal validity (eg, predominantly cross-sectional designs), and external validity (eg, limited detail on saturation techniques and nonresponders limiting generalizability). Areas of strength included well-justified objectives, selection of appropriate research methods, and example quotes.
| Theoretical considerations
In the majority of the studies (n = 25, 78%), no theoretical framework was specified as guiding the research questions or selection of the variables. In the remaining studies with an underlying theoretical framework (n = 7, 22%), however, it should be noted that none of the models used (ie, the ABCX model, family empowerment model, time-bound model, pediatric medical traumatic stress model, Family Stress Theory, and Family Adjustment and Adaptation
Response model) were specifically developed to understand how an external stressor like pediatric cancer diagnosis affects couples and their functioning. Instead, the models used in the reviewed studies were general stress and coping models, describing the general impact of a stressful situation on an individual and the entirety of the family context and subsystems with which she/he interacts, including the couple subsystem.
| Measurement considerations
Even though the included studies focused upon marital constructs, only 18 studies (56%) assessed couple functioning from the perspective of both partners. Eight of those studies only included data from couples (ie, reports of both partners), whereas 10 studies included data from couples and individual partners. Studies including reports of both partners almost never analyzed the dyad 61 
| Overall quality
As noted in our previous work, 20, 21 Second, strong conclusions are also hampered by the relative lack of studies using a theoretical framework. In addition, when theoretical frameworks were used, they were not specifically tailored to the couple coping with stress. As a consequence, there was a lack of clarity in the differences and similarities between the marital concepts used in the reviewed studies. For example, marital satisfaction, marital quality, and marital adjustment were used interchangeably in the reviewed studies, although theoretical frameworks and measurement guidelines for couple researcher encourage clear distinctions between the 3 constructs. 48 More specifically, marital satisfaction refers to "global marital sentiment or happiness as a unitary construct"; marital quality refers to "marital processes, such as quality of a couple's conflict management skills, supportive transactions, sexual relations, or emotional intimacy" and marital adjustment can be defined as "a consideration of marital processes such as conflict management skills and marital outcomes such as marital satisfaction." 
| Clinical implications
On the basis of our review, we can conclude that problems within the couple subsystem only seem to occur for a subset of families and that most couples adapt well after a pediatric cancer diagnosis. Although
we cannot be sure, couples experiencing those problems likely comprise those with preexisting problems as well as those having difficulty specifically because of the stressor of childhood cancer.
Because these difficulties in the couple relationship may seem secondary to the more pressing need of ensuring adequate cancer and psychosocial care for the child, such issues may be overlooked by psychosocial providers in oncology or even seen as outside their purview of care. In addition, these problems may also be downplayed by the couple themselves (put on a back burner), as they as well primarily focus on their sick child and his/her treatment process. However, as these problems might negatively impact the adjustment of the child and his/her treatment, it is important to screen and remedy those problems, taking into account evidence-based standards for psychosocial care in pediatric oncology. 71 For example, one can imagine that couples with different coping styles might experience elevated distress, anxiety, or depression, 45, 72 which may be linked-in turn-with child distress and/or behavior problems. Studies assessing the direct influence of marital quality on psychosocial outcomes in children with cancer, however, are missing. 73 Interventions aimed at dealing with couple problems that get in the way of cancer care or hamper the adjustment of the child and family would ideally involve both members of the couple. However, efforts to provide such intervention formats may be difficult to achieve in practice, 74 and practitioners may need to rely on technology (eg, telemedicine) to conduct conjoint sessions or work with members of the couple individually. In addition, the goals of such interventions may need to focus on finding ways for the couple to work together effectively to meet the needs of their child and family during cancer care, rather than making progress on long-standing difficulties within the couple. Once the couple is working together more effectively and capably managing the stress of cancer, then they should receive referral to community providers to address relational issues outside of cancer.
